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?i BACKGROUND OF THE INVENTION 

r a jj 

: ; 20 1 , Field of the Invention 

^ The present invention is related to the field of companion computer devices and 

^ more specifically, pertains to the graphical user interfaces (GUI) of companion 

computing devices. 
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2. Description of the Related Art 



Electronic devices distributed in a worldwide marketplace are faced with the 
challenge of having their user interfaces tailored for multiple languages. The challenge is 
30 greater for small "companion" processing devices that have limited processor and 
memory resources. Due to their limited resources, companion devices are not typically 
capable of holding all of the user interface elements for each language that they must 
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support. This creates the problem that each companion device must be programmed for a 
specific language, typically at the time the companion device is manufactured. The 
manufacturing setup for each language build, and the maintenance of separate inventories 
for each language, adds to manufacturing cycle and costs. 

SUMMARY OF THE INVENTION 

It is an objective of this invention to provide a system and/or method for 
supporting a user interface and language support to a companion computing device. 

The foregoing and other problems are overcome and the objectives of the 
invention are realized by methods and apparatus in accordance with the invention 
disclosed herein. The present invention pertains to a computing system that includes a 
companion computing device having a display and a controller for transmitting a request 
to a host computing device; a host computing device for providing a requested user 
interface element and language support to the companion computing device; and a 
communication link for providing a bi-directional communication channel between the 
companion computing device and the host computing device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above set forth and other features of the present teachings are made more 
apparent in the ensuing Detailed Description of the Invention when read in conjunction 
with the attached Drawings, wherein: 

FIG. 1 depicts a computing system in accordance with the teachings herein, the 
system including a companion device interfaced with a host computing device; 

FIG. 2 illustrates a flow diagram of a method used by the computing system 
shown in FIG. 1 for achieving improved language support; 

FIG. 3 is a logical flow diagram of a method used by the computing system of 
FIG. 1 to respond to a request for a language element; and 



FIG, 4 is a depiction of an exemplary operation of the computing system of FIG. 
1 in providing improved language support in accordance with the teachings herein. 



DETAILED DESCRIPTION OF THE INVENTION 

5 

FIG. 1 is depicts an overview of an integrated computing system 10. Computing 
system 10 includes a computing device such as, but not limited to, a PC (personal 
computer) 200 interfaced with an input computing device. It is shown that companion 
computing device 100 includes a CPU 60 and a memory 70. CPU 60 is preferably a 

10 general purpose microprocessor, though not limited to such, for providing system logic 
and control of companion computing device 100. Memory 70 is preferably flash RAM, 
but other forms of memory storage may be used such as, but not limited to, static RAM, 
or a hard drive. Memory 70 provides local storage capability for companion computing 
device 100. Companion computing device 100 also preferably includes a display, such as, 

15 LCD display 45, for displaying information related to, for example, a graphical user 
interface (GUI). CPU 60 and memory 70 provide local processing and storage, 
respectively, of display elements. 

Companion computing device 100 may be a handheld PC, a personal digital 
20 assistant (PDA), a phone, an internet appliance, a digitizer tablet or system having an 
electronic pen or stylus, or other devices. 

PC 200 preferably includes a display screen 20, a keyboard 15, a CPU for 
executing operating system and application instructions, random access memory (RAM) 
25 for temporary storage of data, and read only memory (ROM) for permanent storage of 
data that can include instructions for implementing the PC operating system. PC 200 
may also include, or provide means for coupling to, peripheral devices, such as, but not 
limited to a network card, memory storage/playback devices (e.g., a removable magnetic 
disk, a read/write DVD and CD- ROM players), etc. 

30 
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In FIG 2, the flow of information for providing multiple language support, user 
interface upgrades, and other types of operational support to companion device 100 from 
PC 200 is shown. The memory resources of companion device 100, for example, a 
portable personal digital assistant (PDA), may be relatively limited in comparison to the 
5 memory resources of PC 200. PC 200 may be relied upon for providing multiple 
language support and user interface upgrade support to companion device 100. The 
memory requirements needed to store all of the language elements for a given language 
are large. Thus, permanently storing the user interface elements for multiple languages 
desired by some users and manufacturers of companion devices in local memory 70 is 
10 typically not practical given the limited memory and processing capabilities of many 
companion devices. Accordingly, the companion device 100 sends a request for a 
required language element to PC 200 over communication link 210 (step 220). 

In accord with an aspect of the present invention, several types of requests may be 
15 supported. A first request sent by the companion device 100 is a "Request for a 
Language Element" (step 220). A language element may be any type of message 
presented to the user, for example, an alphanumeric string or a graphic symbol. 

PC 200 responds to the request for a language element from the companion 
20 device 100 by referencing the requested language element in a database in, or at least 
accessible to, PC 200. The request may be, for example, for the letter "a" in English 
when the companion device's user interface is programmed to display only Chinese 
characters on the user interface. PC 200 preferably converts the requested language 
element into a display format suitable for display, such as a bitmap representation, by 
25 companion device 100 (step 230). 

The result of the conversion is preferably, but not limited to, a graphical image of 
the requested language element that can be displayed on companion device 100. 
Preferably the language element provided by PC 200 in response to the request of 
30 companion device 100 requires a minimum of processing and storage requirements of 
companion device 100. The converted language element is then sent to the companion 
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device 100 over communication link 210 (step 240). Companion device 100 receives 
and stores the converted language element, ready for presentation and use by the 
companion device 100. 
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In the above described manner, a user of companion device 100 can work in a 
language that is not initially supported by companion device 100, and the more limited 
resources of the companion device 100 are used most efficiently by having the PC 200 
provide the necessary language storage and conversion. Furthermore, the display of 
bitmaps is relatively resource efficient. 



FIG. 3 is a logical flow diagram of the steps performed by PC 200 in providing the 
language support in accordance with the teachings herein. PC 200 first receives the 
!Sft request for a specific language element from an interfaced companion device 100 (step 

9 300). A determination is then made as to which language the user is requesting (step 

fi 

3 15 310). That is, based on the particular language element of the request, PC 200 determines 
2 which language the companion device 100 requires support for, and then commences to 

4 provide the appropriate language support to companion device 100. PC 200 next 

4 

performs the task of referencing an appropriate language database containing the 

5 requested language element for the determined, desired language (step 320). The 

fl 

4 20 example presented in FIG. 3 supports, but is not limited to, the languages of English, 
Japanese, and Chinese. Note, the illustrative number and particular languages used 
;i * herein are not exhaustive and are not meant as limitations on the present teachings. 



The requested language element is retrieved from a database as, for example, an 
25 ASCII code string. The requested characters in the ASCII string are then converted to a 
bitmap version of the ASCII code string for display by companion device 100(step 330). 
The bitmap version of the requested language element is then transferred to companion 
device 100 for use and display by companion device 100 (step 340). 

30 Note that the requested language element may be stored in a variety of formats 

and is not limited to being stored as an ASCII code string. For example, the requested 
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language element may be stored as a Unicode code string. Storing the requested 
language element as a Unicode code string offers the benefit of being able to represent 
over 65,000 unique characters. This feature provides an advantage since the system and 
methods of the present invention may be used globally, thus requiring support for 
5 numerous languages and characters. 

As illustrated by the above discussed language support example, the companion 
device 100 need not perform any language conversion steps or even intelligently 
'understand' (i.e., process) the converted language element(s), since the requested 
10 language element is presented to the companion device 100 as a graphical image (e.g., a 
bitmap of the desired language element) that can be displayed on a display of the 
companion device 100 (e.g., LCD 45 of FIG. 1), preferably with little or no processing 
□ required. 

j =n is Additional details of the string conversion process, see FIG. 3, step 330, are 

;.fj shown in flow diagram FIG 4. In FIG. 4, companion device 100 requests a language 

-J element #1. In the example presented, element #1 corresponds to the English word 

* w "copyright". The request, as stated above, can be any alphanumeric or graphic, including 

! B |1 strings composed of multiple alphanumeric characters or graphic elements. The English 

5 & 20 language database is shown in this example but could be any language supported by PC 
Q 200, as discussed above. Characters representative of language element #1 in English are 

then retrieved from the appropriate database in extended ASCII form (step 410). 



As a continuing step in the language element conversion process, the ASCII code 
25 is converted to bitmap form by known types of operating system routines for converting 
ASCII characters to character font images (step 420). The bitmaps representative of the 
requested language element(s) are then transferred to companion device 100 to complete 
the language support process in accordance with the teachings herein (see FIG. 3, step 
340). 
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It should be appreciated by those skilled in the art that the language element 
conversion process performed by PC 200 may include information specifying the font 
type, size and characteristics that are needed for properly spaced, sized and shaped 
characters to display on the companion device 100. It is further noted that the language 

5 elements in the referenced language databases are not limited to being stored as character 
strings. In one aspect of the present invention, the bitmap images are stored in the 
database accessed by PC 200 instead of character strings. Thus, for example, a bitmap 
image of the word "copyright" may be stored in place of the corresponding ASCII codes. 
Images of language-specific GUI items, such as icons, may also be supported in 

10 accordance with the teachings herein. 

Although described above in the context of specific input device systems and 
computer systems, those skilled in the art should appreciate that these are exemplary and 
indicative of presently preferred embodiments of these teachings, and are not to be read 
15 or construed in a limiting sense upon these teachings. For example, the systems and/or 
methods disclosed herein may be implemented by a computer readable storage medium 
(e.g., a memory card or hard disk) having program instructions therein for executing the 
methods of the present invention. 

20 For example, the present invention may be implemented by a computer readable 

storage medium, (e.g., a removable storage medium, a memory card or a hard disk) 
having program instructions embodied therein. The computer readable storage medium 
can be read and the program instructions executed by the CPU 60. Accordingly, the 
method for providing language support to a companion device is accomplished by 

25 program instructions for transmitting a request for a language element to a host 
computing device from a companion computing device; program instructions for 
receiving the request for the language element at the host computing device; and program 
instructions that are responsive to the receipt of the request for the language element by 
the host computing device for transmitting to the companion computing device an image, 

30 such as a bitmapped representation of the requested language element, over a 
communication link for display by the companion computing device. 
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Thus, while the invention has been particularly shown and described with respect 
to preferred embodiments thereof, it will be understood by those skilled in the art that 
changes in form and details may be made therein without departing from the scope and 
spirit of the invention. 



